A comprehensive DNA analysis computer program was described in the second special issue of Nucleic Acids Research on the applications of computers to research on nucleic acids by Stone and Potter (1). Criteria used in designing the program were user friendliness, ability to handle large DNA sequences, low storage requirement, migratabi1ity to other computers and comprehensive analysis capability. The program has been used extensively in an industria]-research environment.
INTRODUCTION
A laboratory environment in which DNA-RNA manipulation is carried out is incomplete without state-of-the-art computer assistance.
This assistance often involves searching large DNA or RNA strings for either a single substring or groups of substrings.
The most common occurrence of this type of search is the search for all occurrences of enzyme specificities. However, the user should not be restricted by the number of substrings, such as enzymes, searched for. Nor should the user be restricted by the ability to search for just one category of substrings like enzymes.
A computer program, called SEQ, designed with user friendliness and 1 This program may be obtained by writing the authors. No charge is asked for the software but users are asked to reference the authors if their software is used in publications. Some of the integrated analysis programs are proprietary (folding analysis and site specific mutagenisis analysis) and permission would have to be gained from those authors before we could release their software. See also the discussion below on availability of software. complete searching versati1ity was described by Stone and Potter (1). A basic DNA-RNA sequence management system was set up with the ability to store and retrieve arbitrary numbers of sequences.
These sequences were filed in user specified categories. No limit was placed on number of sequences stored within a category or number of categories.
Two types of sequences could be stored. One was long sequences, called SEQ sequences, with a current limit on size of 100,000 base pairs, and the other was shorter sequences called SITE sequences with a size limit of 100 base pairs. A user could search any one SEQ sequence within a certain category with any single or group of SITE sequences from another category.
An example of this is a complete enzymes recognition search. The ability to create, combine, delete and insert new sets of base pairs easily was also included.
This versatility has worked well in the industrial-research environment for which it was designed.
Within this basic file management system was included various analysis programs. The user could call any SEQ or SITE sequence stored in any category and then subject it to certain types of analysis. Included was the ability to analyse for direct and inverted repeats, display all reading frames of amino acid sequences for both the input sequence and reverse complement strand and prediction of mapping order from the results of two single and one double enzyme digest.
The analytical ability of the program SEQ has been enhanced considerably in the intervening year.
Much of the enhanced ability derives from integrating state-of-the-art programs that have been published in the literature. These include RNA folding analysis, homology analysis and site specific mutagenisis analysis. A DNA database (GenBank) and the NBRF protein database have been integrated. Finally, the ability to detect methylation blockage of restriction enzyme cut sites has been developed and integrated. The BACKUP command will copy all SEQ or SITE categories to a different disk directory. This provides added protection against inadvertant changes to a sequence.
DESCRIPTION OF THE PROGRAM

New Capabilitv
The National Institute of Health's DNA database called GenBank (4) has been integrated with SEQ. This database comes with a computer file called a SHORT DIRECTORY which contains all sequences contained in the database together with a few word description of the sequence. Also included with the database is a computer file containing a list of all authors contributing sequences to the database together with the sequences that they contributed. A command in our SEQ program called GENBANK will search either the SHORT DIRECTORY for any key word associated with a sequence, or will search for any author name. The user can then request that the sequence associated with the key word or the author's name be copied into the SEQ sequence management system as described above. This database currently has over 4.3 million base : i i M i n i* ** i* * "i'»" tw i •* *i" " u" *" i I i l" i i " " " i" i' " ;* an' n " ii" n" . "" i im' n"» " j " ; " "j i " 1 • at ' .. *",*•' """ .""•..' .*'."*.. ." " .*.*.'.' .'..*.. " u t1 '." .*.'"".".'."." . n ", l '_ t . 1 .'". ', l .'•"* ' "'° : iin ' i 1 'i n't i "in" .' I'I"'
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AVAILABILITY OF SOFTWARE
As noted in the footnote of the first pa^e, most of the software described is available with few restrictions except that the source be acknowledged wherever used.
However Movement to another operating system would require that numbers be put on these do loops. Finally, some computers (CDC) do not support the LOGICAL*1 characteristics that VAX FORTRAN does, so that these arrays might have to be changed to CHARACTERS arrays.
DISCUSSION
The ability to access state-of-the-art programs for DNA, RNA and amino acid analysis and integrate them into SEQ has been shown to be versatile in designing the computational analysis needs of a industrial-research laboratory around its research needs.
This process shall continue. Future directions are further enhancement of the DNA-RNA analysis programs as the need arises, as well as the design and implementation of a similar protein file management system.
